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Infant Temperament in Context: Premises of Parental Perceptions 
 
Abstract 
Parental assessments of child temperament have been assigned superior predictive 
validity compared to independent assessments of temperament. The potential 
subjectivity in parental perceptions is presupposed to imply etiological significance 
for the child’s development. It is assumed that child development is influenced by 
parent-child interactions, and in these processes, parental perceptions of the child are 
important predictors. Recognizing the value of parental perceptions as a valuable 
source of information rather than a threat to objectivity emphasizes the linking of the 
research on parental perceptions to the wider contextual theory of development.  
 The studies that comprise this thesis focus on parental perceptions with a view 
to furthering understanding of the variables that may act as plausible premises of 
parental perceiving. The research extends equally to mothers and fathers, and to the 
potential child-induced variables that may affect parents’ assessments. The first study 
relates to insecure attachment representations in adulthood, and to maternal and 
paternal perceptions of infant temperament. The question was asked whether 
perceptions of the infant relate to the joint attachment dynamics of the spouses 
(Study I). It was found that maternal and paternal attachment style dimensions had 
combined, interactive effects on perceptions of infant temperament. Second, the 
independent and combined contributions of depressive mood and insecure 
attachment representations to parental perceptions were examined (Study II). The 
results emphasized the significance of depressive symptoms to infant negative 
emotionality. Third, an attempt was made to find out how the characteristics of an 
infant affect parental views by testing whether perinatal variables elicited linear 
perceptions in both parents (Study III). It was shown that there is a shared parental 
experience with infants born small for gestational age, who were rated by both 
parents as significantly more fearful and more negatively reactive than those born 
appropriate for gestational age. Fourth, studies showing predictive validity, especially 
for parental assessments, rarely extend over developmental phases. The continuity 
from parental perceptions of child temperament to self-assessed adult temperament 
across developmental phases was assessed from childhood to adulthood, over a 17-
year period. Significant continuities were found for the construct of difficult 
temperament (Study IV).  
 The summary of the thesis reviews the literature concerning the significance of 
parental perceptions of temperament, synthesizes the theoretical context of the 
study, and discusses the contributions of the results to the development of 
interventional approaches aimed at enhancing the healthy development of infants. 
Several suggestions emerge from the empirical data. 
 
Keywords: temperament, infant, longitudinal, parental perceptions, mother, father, 
attachment, depression, size for gestational age 
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Kontekstuaalinen lähestymistapa vauvan temperamenttiin: 




Aikaisemmissa tutkimuksissa on havaittu, että vanhempien havainnot oman lapsen 
temperamentista ennustavat lapsen tulevaa kehitystä paremmin kuin objektiiviset, 
vanhemmista riippumattomien arvioijien havainnot.  Vanhempien havaintoihin 
sisältyvän mahdollisen subjektiivisuuden on oletettu ohjaavan sitä tapaa, jolla 
vanhempi on vuorovaikutuksessa lapsensa kanssa.  
Kehityspsykologisen ymmärryksen lisäämiseksi on merkityksellistä tietää, 
mitkä tekijät ennustavat vanhempien havaintoja lapsestaan ja miten isien ja äitien 
havainnot lapsestaan suhteutuvat toisiinsa. Tämän väitöskirjan kolmessa 
osatutkimuksessa kartoitetaan sellaisia sekä vanhempiin että lapseen liittyviä 
tekijöitä, jotka ennustavat vanhemman havaintoja kuusi kuukautta vanhan vauvan 
temperamenttipiirteistä. Neljännessä osatutkimuksessa kartoitetaan vanhempien 
lapsistaan tekemien havaintojen yhteyttä lapsen aikuisena tekemiin itsearvioihin 
omasta temperamentista. 
Tulokset osoittivat, että vanhempien turvaton aikuisiän kiintymystyyli on 
yhteydessä lapsen negatiiviseen emotionaalisuuteen, joka heijastuu lapsen 
turhautumisalttiutena ja pelokkuutena. Löydökset osoittivat myös, että vanhempien 
havainnot lapsen temperamentista muokkaantuvat puolison kiintymystyylin 
mukaan. Toisessa osatutkimuksessa kartoitettiin vanhempien masennusoireiden ja 
turvattoman kiintymystyylin yhteisvaikutuksia havainnoille lapsen temperamentista. 
Löydösten mukaan masennusoireet ovat voimakkaammin yhteydessä lapsen 
negatiiviseen emotionaalisuuteen kuin turvaton kiintymystyyli. Tulokset antavat 
tukea löydöksille, joiden mukaan aikuisen kiintymystyylin vaikutus lapseen on 
epäsuora: kiintymystyylin yhteys kulkee mahdollisesti masennusoireiden kautta. 
Kolmannessa osatutkimuksessa kartoitettiin raskauden kestoon suhteutetun 
syntymäpainon ja raskauden keston merkitystä vanhempien havainnolle. Otos 
muodostui raskausviikoilla 37-42 syntyneistä lapsista. Löydökset osoittivat, että 
lasten raskauden kestoon suhteutettu pienipainoisuus ennustaa vanhempien 
havaintoja lapsen negatiivisesta emotionaalisuudesta. Lisäksi havaittiin, että 
vanhempien havainnot lapsen tarkkaavaisuudesta kuuden kuukauden iässä olivat 
yhteydessä raskausviikkojen lukumäärään. Viimeinen osatutkimus osoitti kuinka 
äidin havainto lapsen temperamentista ennustaa lapsen aikuisena tekemää 
itsearviota omasta temperamentistaan. Väitöskirjan yhteenvedossa käydään läpi 
vanhempien havainnoista tehtyä tutkimusta, esitellään tutkimuksen teoreettinen 
viitekehys sekä pohditaan tulosten merkitystä kehityspsykologiselle preventio- ja 
interventiotyölle.  
 
Avainsanat: temperamentti, vauva, isä, äiti, vanhempien havainnot, 
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Infant Temperament in Context:  




1.1. Research context 
The discussion on the significance of parental perceptions of child temperament has been 
intensive during the last three decades. Several attempts have been made to identify the 
specific factors that influence parental ratings, most of which have aimed at evaluating and 
improving their validity as a measure of child temperament. The studies have emphasized 
the potential sources of perceptual bias in parental reports, linked to variables such as 
parents’ personality, socioeconomic status, anxiety, and mental illness (for a review, see 
Mangelsdorf, Shoppe, & Buur, 2000). Despite  the enormous impact of this work on recent 
conceptualizations of temperament, it has been argued that the information derived from 
it appears to remain rather sporadic (Seifer, 2003).  
 According to another, far less frequently discussed approach to parental perceiving, 
perception-related parental characteristics imply etiological significance for the child’s 
development (e.g., Mednick, Hocevar, Baker, & Schulsinger, 1996). This approach 
hypothesizes that temperament characteristics become influenced by parent-infant 
interactions, and in these processes, parental perceptions of the child are important 
predictors of interactions. Although the etiology of temperament-environment interaction 
is far from being understood, research findings support the approach. In particular, 
parental assessments have been assigned superior predictive validity compared to 
independent assessments of temperament (Pauli-Pott, Mertesacker, Bade, Haverkock, & 
Beckmann 2003; Hart, Field & Roitfarb, 1999). These findings lend substantial credence 
to the argument that parents may have vantage in observing child behavior. Moreover, 
according to Hart et al.’s findings (1999), parental perceptions also shape characteristics of 
the developing infant from early on.  
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 In sum, as subtle as the shift in focus may appear, it is important to move on from 
the still keenly-debated question of potential bias (e.g., Goldsmith & Hewitt, 2003) to 
generate more understanding of parental perceptions and their significance in child 
development. This shift is accompanied by substantially different theoretical and clinical 
implications. Recognizing the value of parental perceptions as a valuable source of 
information rather than a threat to objectivity emphasizes the linking of the research to a 
wider contextual theory of development.  
 Accordingly, the studies that comprise this thesis focus on parental perceptions with 
a view to furthering understanding on the variables that may act as plausible premises. 
The research extends to equally concern mothers, fathers, and the potential child-induced 
variables that may affect parents’ assessments. The issues are addressed in four specific 
studies that add to our previous knowledge on the premises of parental perceptions and on 
the longitudinal outcomes of parental assessments. The first study relates to insecure 
attachment representations in adulthood and maternal and paternal perceptions of infant 
temperament. The question was asked whether perceptions of the infant relate to the joint 
attachment dynamics of the spouses (Study I). Second, the independent and combined 
contributions of depressive mood and insecure attachment representations to parental 
perceptions were examined (Study II). Third, an attempt was made to find out how the 
characteristics of an infant affect parental views by testing whether perinatal variables 
elicited linear perceptions in both parents (Study III). Fourth, studies showing predictive 
validity, especially for parental assessments, rarely extend over developmental phases. The 
continuity of parental perceptions of child temperament to self-assessed adult 
temperament across developmental phases from childhood to adulthood, over a 17-year 
period, was explored (Study IV).  
 This summary begins with definitions of temperament and descriptions of potential 
temperament-environment relations. It continues with a review of the literature on the 
validity of parental perceptions of child temperament, and presents a conceptual 
framework synthesizing parental perceptions, environmental influences, parent-child 
interactions, and child temperament. The research questions, the main results and the 
study specific conclusions of the four studies are then described in brief. A general 
discussion summarizing the theoretical, practical, and clinical implications of the findings 
concludes the summary. 
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1.2. Definitions of temperament 
The renaissance of the ancient views on temperament was promoted by the modern 
psychology of the 20th century exploring the differences between individuals. A clear 
distinction was made between the personality-based approach and the ideas implicit in the 
environmental determinism of behaviorism. At that point the concept of temperament 
contradicted behaviorist  epistemology, which had not grown away from ideas that the 
enlightenment had brought in their conception of a tabula rasa, an empty mind in infants 
to be “writ upon” by experimental impressions (Locke, 1913, 1690). 
 The most influential pioneer research on childhood temperament only began in 1963 
when Thomas, Chess, Birch, Hertzig, and Korn published the New York Longitudinal 
Study (NYLS). They examined individual differences in “infants’ primary reaction 
patterns” only later called as temperament (Chess and Thomas, personal communication 
referred to in Rothbart & Bates, 1998).  
 Despite the advances, several aspects of the ancient formulation remain alive in 
current definitions of temperament. Namely, there is general agreement that (1) biological 
factors underlie observable characteristics, (2) emotions are defining features of 
temperament (see Clark & Watson, 1999), and (3) temperament is still considered an 
essential contributor to later dimensions of personality (e.g., Buss & Plomin, 1984; Caspi & 
Roberts, 1999; Costa & Mc Rae, 2000; Rothbart, Evans, & Ahadi, 2000).  
 The determinism implied in the biological basis of temperament has fuelled 
numerous controversies. Some theories are based on strict genetic premises, according to 
which temperament dimensions are independent forces that follow their own intrinsic 
courses of development despite the environmental influences (Costa & McRae, 2000). 
Others promote a more contextual view (e.g., Rothbart & Bates, 1998), acknowledging the 
complex interactions between temperament and environmental factors.  
 Even though there is considerable variation in definitions of temperament 
according to different scientific contexts (for comments, see Bates, 1989; Goldsmith et al., 
1987), attempts have been made to further clarify the notion, and to make the different 
scientific contexts explicit. Bates (1989) distinguishes three levels of temperament. The 
first is the behavioral level, referring to patterns in observed behavior. The second refers 
to factors of neurological individuality that include differences in anatomical and 
functional patterns of the central nervous system. The third concerns the earliest 
biological roots of temperament that reflect genetic inheritance or prenatal environmental 
factors such as maternal stress and prenatal nutrition.   
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 Currently, there is general agreement across definitions that temperament refers to 
biologically rooted individual differences in behavior tendencies, which are present early 
in life and are relatively stable across situations and over the course of time (e.g., Bates, 
1987, 1989; Goldsmith et al., 1987, Rothbart & Bates, 1998). Bates (1989, see also Bates 
and Rothbart, 1998) presented a summary of observable temperament dimensions of 
children upon which there appears to be agreement among researchers. These include 
negative emotionality (generalized distress, fear, and anger), adaptability (behavioral 
inhibition, individual differences in the extent to which children respond positively vs. 
negatively to new people and other new stimuli), reactivity (psychophysiological 
individuality in responsiveness to stimulus intensity and intensity of response), activity 
(frequency and intensity of motor activity), attention regulation, and sociability 
(sometimes referred to as positive emotionality). In addition, there has been discussion on 
whether the concept of difficult temperament, which in turn is closely related to negative 
emotionality, should be included under the rubric of temperament (Bates, 1989). Difficult 
temperament has been operationalized, for instance, as a combination of negative mood, 
withdrawal and poor adaptation to new situations, high intensity, and low regularity of 
biological rhythms (Thomas, Chess, & Birch, 1968). 
 
 1.3. The theoretical context: the psychobiological view of temperament 
The psychobiological approach to temperament adopted here, is an attempt to integrate 
biologically based adult and animal models into the study of infant temperament (e.g., 
Rothbart & Bates, 1998). In this approach, temperament is defined as constitutionally 
based individual differences in reactivity and self-regulation, “constitutional” referring to 
the biological base of the temperament, which becomes influenced over time by heredity, 
maturation and experience (e.g., Rothbart, 1986). The infant temperament is supposed to 
consist of emotional and motor reactivity, and of attentional capacities that support the 
self-regulative functions of the infant (Rothbart ,1981, 1986; Rothbart & Hwang, 2002). 
Reactivity is defined as the “characteristics of the individual’s reactions to stimulus 
change”, and self-regulation as the “processes functioning to modulate this reactivity, 
including behavioral patterns of approach, avoidance, attentional orientation, and 
selection” (Rothbart, Derryberry, & Posner, 1994). By definition, this model emphasizes 
the influence of the environment in modifying the biological base of temperament, and 
consequently the developmental pathways.  
 In the present context, childhood temperament is also a developmental concept (see 
Rothbart, 1989; Bates, 1989). Its development proceeds first according to changes in the 
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organization and in the manifestation of temperament itself (Rothbart, 1989; Rothbart, 
Derryberry, & Hershey, 2000). It also develops through complex interactions of contextual 
and inherited influences, such as are likely to occur between parenting, attachment, and 
temperament.  
 
2. Temperament and development 
2.1. Context 
Since the publication of the NYLS study, the term “temperament” has begun to appear 
frequently in models of child development and social adjustment. Temperament 
dimensions, specifically negative emotionality in infancy and childhood, have been found 
to predict a wide spectrum of developmental outcomes (Prior, 1992; Rothbart & Bates, 
1998). These include the development of attachment strategies (Kochanska, 1998), 
adjustment problems (Caspi 2000), and other factors relating to socialization outcomes 
(e.g., Kochanska, 1993, 1995). However, the literature is far from being unanimous in 
conceptualizations of the mechanisms of temperament-environment relations (for a 
review, see Bates & McFadyen-Ketchum, 2000; Wachs & Kohnstamm, 2001). Only 
recently, have there been new efforts to conceptualize and categorize the theoretical 
models behind the empirical links of temperament and environment that are particularly 
relevant in longitudinal studies (e.g., Rothbart and Bates, 1998; Wachs and Kohnstamm, 
2001).  
 Wachs (1992) defined context as “organized conditions of patterns of external 
stimuli that impinge upon and have the probability of influencing the individual”. 
According to this definition, context encompasses both psychosocial (family, culture) and 
biological (gender, perinatal factors, placental environment) conditions. Wachs (1999) 
also distinguishes between the subjective experience and the objective, measurable 
environment. Bronfenbrenner (e.g., 1979, 1999), in turn, delineates linked environmental 
levels ranging from the microsystem of the child (e.g., the home environment including 
both physical and emotional microsystems) to the macrosystem, the broader cultural 
context acting upon him or her. According to this model, the power of developmental 
forces operating at any level depends on the nature of the environmental structures 
existing at the same and all higher system levels (Bronfenbrenner, 1999).  
 Bronfenbrenner (1999) represents a general viewpoint of environment –individual 
relationships that can be applied without adopting a specific conception of temperament. 
He describes development, especially in its early phases, as taking place through processes 
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of progressively more complex reciprocal interaction between human organisms and the 
persons, objects and symbols in the immediate external environment. Enduring forms of 
interaction in the immediate micro-environment, which occur on a regular basis over 
extended periods of time, are referred to as proximal processes (p. 5). 
 
2.2. Models of temperament-context relations 
A common approach to temperament-outcome linkages (for a review, see Rothbart & 
Bates, 1998), is to study the linear influence of temperament on later outcomes. For 
example, Henry, Caspi, Moffit and Silva (1996) demonstrated the associations between 
difficult temperament characteristics in childhood and violent behavior in adulthood. 
 Scarr and  McCartney (1983) proposed a theory of development in which experience 
is directed by three kinds of genotype-environment effects: the first is the passive, whereby 
the genetically related parents provide a rearing environment that is correlated with the 
genotype of the child. The second is the evocative, whereby the child receives responses 
from others that are influenced by his genotype. The third is the active, whereby the 
individual is seen as an active selector of environments that are appropriate to his or her 
temperamental qualities. According to Scarr and McCartney, it is likely that this active 
selecting, referred to as “niche-picking”, will replace the passive forms of gene-
environment influences in the course of development. 
 Wachs (1996) links niche-picking to a more contextual view of temperament, 
arguing that the potential niches that exist in the individual’s environment may not 
correspond to those that are actually available. He points out that a variety of biological, 
environmental, cultural and individual characteristics can either enhance or restrict the 
individual’s exposure to varying niches and his or her capacity to discover and enter 
existing niches. His notion of the complexity of potentially available niches is implicit in 
models of temperament x environment interactions. Such models have been supported by 
research showing how temperament may act as a buffer or a vulnerability factor in relation 
to various environmental stressors (Rothbart & Bates, 1998). Similarly, child temperament 
may be related to differential susceptibility to rearing influences (e.g., Belsky, 1997).  
 Reciprocal models of environment-temperament influences assume that the 
temperament affects the context and the context affects the temperament. Thomas, Chess 
and Birch (1968) described the reciprocal nature of parent and child influences in the 
conception of the goodness of fit between child temperament and environmental, mainly 
parental, demands for socialization. If there is a fit between parents’ attitudes and 
practices and the child’s temperamental ability to master these demands, development 
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will proceed smoothly and the basis for a healthy personality will develop. If the child 
cannot cope sufficiently with the social expectations, excessive stress is likely to result in 
adverse developmental outcomes (Thomas & Chess, 1989). The child’s temperamental 
characteristics are also likely to influence parents’ attitudes and practices. If the child is 
easy temperamentally, parents are likely to interpret this as result of their sensitivity as 
parents whereas the temperamentally difficult child will elicit confused feelings including 
guilt, feelings of parental incompetence and unconscious hostility toward the child. Other 
reciprocal conceptualizations include Wachs and Kohnstamms’ (2001) theory of  
temperament-context bidirectionality, and transactional models of temperament (e.g., 
Belsky, Fish, & Isabella, 1991; Crockenberg & Smith, 1982).  
 
 
3.  Parental perceptions of infant temperament 
 
3.1. The validity of parental reporting 
The conceptual relations between temperament and context are highly relevant in the 
measurement of temperament in children and infants. Currently, several approaches are 
in use, including caregiver reports, naturalistic observations, and structured laboratory 
observations. Among these approaches, parent reports, specifically maternal reports, are 
the most widely used in the literature. The different measures are associated with varying 
advantages and disadvantages in relation to questions of ecological validity and 
assessment bias (see Mangelsdorf, Schoppe, & Buur, 2000).  
 Currently, there are two strongly opposed views on the use of parental reports. The 
first denies their validity and concludes that they should be totally cast aside (Kagan, 
1998). The second suggests that evidence on their validity supports of the use of such 
measures. Moreover, parents see a wide a range of behaviors and are likely to know their 
children best (Rothbart & Bates, 1998). 
 Vaughn’s (Vaughn, Taraldson, Crichton, & Egeland, 1981, republished in 2002) 
extensively cited article on assessment subjectivity found strong correlations between the 
mother’s personality and maternal assessment of child temperament. The authors 
concluded that,  “For this sample, then, we have no evidence that the Carey ITQ assesses 
infant temperament. Rather, it appears to be an assessment of the mother”. Other 
authors reached similar conclusions (e.g., Sameroff, Seifer, & Elias, 1982; Seifer, Sameroff, 
Baldwin, & Baldwin, 1994; Vaughn, Bradley, Joffe, Seifer, & Barglow, 1987). Moreover, 
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other findings (including studies that do not draw strong conclusions about questions of 
validity) specifically associate infant or child negative emotionality with adverse maternal 
characteristics. These include depression (e.g., Mebert, 1991), anxiety (Bates & Bayles, 
1984; Mangelsdorf, Kestenbaum, Lang, & Andreas, 1990; Mednick, Hocevar, Baker, & 
Schulsinger, 1996), negative affectivity (Mangelsdorf, McHale, Diener, Goldstein, & Lehn, 
2000) and mothers’ marital adjustment and confidence in their mother/wife roles 
(Lancaster, Prior, & Adler, 1989). A lack of association between maternal characteristics 
and temperament ratings has also been reported, particularly in studies on infants 
(Mednick, Hocevar, Baker, & Schulsinger, 1996; Ventura & Stevenson, 1986).  
 The tension between the different measurement approaches stems mainly from 
questions of validity. In most cases, the validity of parental assessments has been defined 
as a significant correlation between parent reports and independent ratings (e.g., Thomas, 
Chess, Birch, Hertzig, & Korn, 1963). Kagan (1998) in particular promoted a similar 
approach,  termed  as “digital validity” (Rothbart & Bates, 1998), according to which 
parental reports are considered either valid or not valid depending on the linearity of 
assessments with the independent observations. According to one review on agreement 
between parents’ (usually mothers’) and observers’ ratings of child temperament, only 
modest convergence is usually found (Mangelsdorf, Schoppe, & Buur, 2000). However, 
there is evidence of increased convergence with children’s age, and the results of a number 
of studies also show that observer-parent convergence in ratings is higher if the 
observation context is well specified and as similar as possible in both conditions. 
Moderate convergence is usually found in studies in which the contexts are controlled in 
this manner (see also e.g., Mangelsdorf, 1992; Hwang & Rothbart, 2003; Rothbart & 
Hwang, 2002).  
 Richters (1992) reviewed the literature on depression→distortion claims, and 
argued that such claims should demonstrate that criterion ratings are more accurate than 
mothers’ ratings. If they do not, it may be that depressed mothers, or mothers in general, 
are more accurate than other informants regarding their children’s behavior problems. 
This issue was also focused on in a recent discussion based on re-readings of the Vaughn 
study (1981). Rothbart and Hwang (Hwang & Rothbart, 2003; Rothbart & Hwang, 2002) 
pointed out that the convergence between parental assessments and observations is 
strongly dependent on the assessment measures (the measure Vaughn used was discarded 
in 1981 for its poor psychometric measures).  
 In the same discussion, Seifer (2002, 2003) called for research that would 
investigate the influence of systematic parent factors and the processes by which they 
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translate into reports based on temperament questionnaires. Seifer (2003) feared that 
systematic errors in parental reports would lead to incorrect research conclusions.  
 
3.2. Objective and subjective components in parental ratings 
A more subtle approach to parental reports emphasizes caregivers’ vantage in assessing 
their own child’s behavior. Parents are assumed to know their children well/the best, and 
to observe their behavior in a variety of situations, behavior, that is hardly observable in 
experimental conditions. This approach has treated the definition of validity as a 
continuum rather than an absolute judgment. Accordingly, discussion stemming from this 
context has emphasized the fact that objective and subjective components in parental 
reports ought to become targets of empirical research (e.g., Bates, 1980). Bates and his 
colleagues (Bates & Bayles, 1984) questioned the amount of variance in parent reports that 
could be explained by reports of independent observers. They concluded that parent 
reports did converge with observer reports of temperament, and that the variance 
unexplained by the observer indexes was related to subjective factors. Matheny, Wilson 
and Thoben (1987) replicated the research with better laboratory measures and found also 
evidence for objective and subjective components in maternal reports. In addition, they 
found that it was with increasing age that the toddler’s temperament tended to become 
more similar to that of mother. This was hypothesized to result from either rearing 
influences, maturational changes in temperament, or from genetic processes.  
  
3.3. Perceptions and expectations 
Inspired by studies associating parental prenatal temperament reporting with postnatal 
infant temperament, Mebert (1991, see also Mebert, 1989, Zeanah, Keener, & Anders, 
1986) tested the possibility that there may be a differentiated, fourth component in 
parental perceptions in addition to the objective, subjective and error components. He 
showed that prenatal expectations of the infant are independent of other parental 
measures relating to infant temperament. Mebert (1991) interprets findings through the 
theory social perceptions (Darley & Fazio, 1980), which provides understanding of how 
parents’ expectations may influence not only their perceptions of their infants, but also 
their own and their infant’s behavior. Mebert (1991) further elaborates the concept of 
subjectivity in parental perceptions (Bates & Bayles, 1984), and relates it to the cognitive 
internal working models discussed in the literature on attachment (for example, Main, 
Caplan and Cassidy, 1985). According to Mebert, attachment, parents’ perceptions of their 
infants, and infant temperament all develop in the context of parent-infant interactions : 
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“It may thus be that the subjectivity in parental reports and (cognitive) internal working 
models are reflections of a single construct (…) They (parents) will attend particularly to 
(those infant) behaviors that fit their biases, and they will elicit behaviors that confirm 
their beliefs”,  Mebert concludes (p. 360). 
  
3.4. Evidence of validity derived from other research areas 
While the theorists were concerned about the validity of parent-reported temperament 
measures, a similar discussion on the question of distortion took place in a different 
research context. Several studies were designed to test the possible distortion in depressed 
mothers’ reports of their children’s behavior problems (e.g., Breslau, Davis, Prabucki, 
1988). Most of these studies drew strong conclusions suggesting that  depressed mothers 
overreported their children’s problem behaviors due to their own depression (see for a 
review, Richters, 1992). However, Richters’ review (1992) showed that 94% of the studies 
conducted had used inadequate criterion measures and thus failed to meet even the 
minimal necessary condition for demonstrating depression-related differences in mother-
informant agreement on children’s functioning. Richters concluded that there was no 
empirical foundation for the widespread belief that depressed mothers have distorted 
perceptions of their children’s problems. Nonetheless, he stated (1992, p. 496), “An 
absence of evidence should not be confused with evidence of absence”.  
 Another interesting finding related to perceptions of temperament stems from the 
meta-analysis by Achenbach, McConaughy, and Howell (1987; see also Christenssen, 
Margolin, & Sullaway 1992) showing higher  agreement on externalizing (e.g., aggression) 
than on internalizing (e.g., sadness, anxiety) behaviors among many pairs of informants. 
This has been interpreted as indicating that externalizing behaviors are more objective and 
observable than internalizing behaviors, which may appear as only indirectly observable. 
 Finally, a parallel discussion that deserves to be mentioned here stems from the 
literature on adult personality in which the self-other accuracy was a thriving area of 
research in the early part of the 20th century and again in the 1980s (e.g., Block, 1965; 
Funder & West, 1993). Recent studies show how the accuracy and consensus of others’ 
assessments on the target’s personality are covariant with the acquaintance with the target 
(Blackman & Funder, 1998). These findings thus lend support to the use of parents’ 
reports in research on temperament, and suggest that parents may have a strong 




3.5. Other definitions of validity 
Other approaches to the question of validity of parental perceptions include studies that 
have explored the interparental agreement between mothers and fathers, and studies that 
have explored the stability of parental perceptions over time.  
 
3.5.1. Parental agreement on ratings of child temperament 
Reviews and original studies on interparental agreement on infant temperament (Hubert 
et al., 1982; Goldsmith, 1996; Mangelsdorf, Schoppe, & Buur, 2000; Slabach, Morrow,& 
Wachs, 1991) show that, (1) agreement between mothers and fathers is generally 
considerably higher than that found between a parent and an observer; (2) agreement is 
generally higher in the toddler-preschool period than in the infancy period; (3) 
interparental agreement tends to be highest on activity and mood-related dimensions than 
on other temperament dimensions. This agreement, as has been noted, may indicate 
objectively perceivable infant temperament, but it may also reflect parents’ discussions 
about the child’s behavior, which might cause shared bias (Bates, 1980; Mangelsdorf, 
Schoppe, & Buur, 2000).   
 
3.5.2. Predictive validity of parental reports  
From the developmental perspective, perhaps the most informative way of assessing the 
validity of parental reports is to focus on parental perceptions in relation to child 
development. Parental follow-up reports on temperament show moderate or high stability 
for positive and negative emotionality in childhood and infancy (see, for example, 
Carnicero, Perez-Lopez, Salinas-Martinez, & Fuentes, 2000; Denham, Lehman, Moser, & 
Reeves, 1995; Feldman, Greenbaum, Mayes, & Erlich, 1997; Hagekull, Bohlin, & Rydell, 
1997; Lemery, Goldsmith, Klinnert, & Mrazek, 1999; Pauli-Pott, Mertesacker, Bade, 
Haverkock, & Beckmann ,2003; Stifter & Jain, 1999). In contrast, laboratory observations 
often yield significantly lower, often modest, estimates for stability, if any stability is found 
at all (see, for example,  Carcia-Coll, Halpern, Vohr, Seifer, & Oh, 1992; Pauli-Pott, 
Mertesacker, Bade, Haverkock, & Beckmann,  2003; Shapiro, Fagen, Prigot, & Shalan, 
1998; Snidman, Kagan, Riordan, & Shannon, 1995).   
 Studies have also compared outcomes of parent reports and independent 
observations longitudinally, and have come out strongly in favor of parental reports. For 
example, comparisons of the predictive value of multiple behavioral measures and child 
adjustment over a four year period have shown that parental observation give more valid 
predictions of later childhood outcomes (Asendorpf, 1990). Likewise, parent-rated (more 
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consistently maternally than paternally) and not observer-rated temperament of toddler-
aged children was associated with the emergence of problem behavior at the age of four 
(Schmitz, Fulker, Emde, & Zahn-Waxler, 2001). 
 The most compelling support for the significance of parental perceptions, 
however, comes from the recent studies of Pauli-Pott et al., (Pauli-Pott, Mertesacker, 
Bade, Haverkock, & Beckmann, 2003) and Hart, Field, and Roitfarb (1999). Both show 
that parental perceptions of child temperament appear to precede temporally observer-
rated temperament characteristics. Pauli-Pott et al.’s (2003) study showed how mothers’ 
perceptions of the infant temperament temporally preceded the later independently 
observable temperament characteristics of the infant. Mother-assessed reactivity of the 
infant at the age of eight months was not concurrently valid with independent 
observations, but became an observable  infant characteristic over a four-month period. 
The authors concluded that the caregiver’s biased observations of infant emotionality, i.e. 
the subjective component in parents’ reports, are involved in the development of infant 
temperament.  
 Similarly, the influence of mothers’ depression-related perceptions on the infant is 
described in a study by Hart, Field, and Roitfarb (1999). Researchers, and depressed and 
non-depressed mothers, assessed neonates at delivery and one month later. At delivery, 
depressed mothers rated the neonates more negatively than the official examiners. In 
other words, the depressed mothers viewed their infants as less cuddly, less consolable, 
and less capable of quieting themselves. However, one month later the official ratings were 
as negative as those of the depressed mothers. This finding strongly suggests that parental 
views are powerful predictors of child outcomes, and that parents’ negative judgments are 
associated with adverse prospects of infant development. The same study also found that 
nondepressed mothers were more favorable in their descriptions of their infant’s social-
interaction skills than independent examiners. Significantly, at one month, the examiners’ 
ratings were as positive as those of the nondepressed mothers.  
 
3.6. From perceptions to interactions  
The above studies suggest that parental perceptions, which have the power of influencing 
infant development, are likely to relate to parent-infant interactions. Indeed, previous 
research provides several examples of how parental negative mood states,  negative long-
term emotional dispositions and personality associate with coercive, intrusive parenting or 
decreased sensitivity (e.g., Belsky, Crnic, & Woodworth, 1995; Field, 2000; Hart, Field, del 
Valle, & Pelaez-Nogueras, 1998, Lovejoy, Graczyk, O’Hare, & Neuman, 2000; Metsäpelto, 
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& Pulkkinen, 2003). Again, shared positive affect has been associated with sensitive-
responsive parenting (e.g., Kochanska & Aksan, 1995; Weis & Lovejoy, 2002).   
 The first three months postpartum have been identified as a period during which 
mother and infant establish patterns of reciprocal interaction (e.g., Ainsworth & Bell, 
1969; Crockenberg & Smith, 1982). Research on infant affect regulation shows that the 
frequency, duration, and timing of infant expressions during mother-infant interaction are 
closely related to the expressions of the mother (e.g., Cohn & Tronick, 1988; 1987; Cohn & 
Elmore, 1988; Lester, Hoffman, & Brazelton, 1985). Mothers also take up, support, and 
mirror specific emotional expressions of their infants that fit their personal characteristics 
(e.g., Cohn & Tronick, 1989; Malatesta & Haviland, 1982; Tronick, 1989).  
 The Crockenberg study (1982) was among the first to show how both mother and 
infant variables predicted observed mother-infant interactions at three months. It was not 
the neonatal irritability of an infant but maternal attitudes, unresponsiveness and 
inflexibility, and the actual time it took the mother to respond to fuss/cry signals, that 
predicted the amount of time an infant fussed and cried at three months. Simultaneously, 
child gender and alertness were infant-induced predictors of mother involvement. Another 
study by van den Boom and Hoeksma (1994) showed that parent-infant interactions in 
dyads with irritable infants in the first six months of life, were mainly characterized by 
increasing negativity and noninvolvement.  
 Earlier studies also provide examples of how change in the caregiver’s 
responsiveness may affect temperament development. For example, van den Boom (1994) 
showed in a sample of irritable infants and their mothers, how enhancing the mothers’ 
sensitive responsiveness by intervention decreased the infants’ negative emotionality (as 
observed independently) during the first year. Infants in the intervention group were also 
significantly more likely to develop a secure attachment to the mother (66% secure infants 
in the intervention group vs. 22% in the control group, van den Boom, 1995). Belsky, 
Isabella and Fish (1991) found that the developmental change in infant temperament from 
three to nine months was explained by parental characteristics. Change in a more positive 
direction was observed when the parents were psychologically healthier, their marriages 
were more positive and mother-infant interaction patterns were more complementary and 
harmonious, or the levels of mother-infant or father-infant engagement were higher. In 
contrast, increased negative emotionality was associated with less optimal parent 
personality, marital circumstances, and interactional processes.  
 There are also indications that parental practices, once adopted, may be more stable 
than the infant characteristics that originally triggered the specific parenting behaviors. 
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For example, Minde, Whitelaw, Brown, & Fitzhardinge  (1983) found that mothers of 
preterm infants continued to behave in an over- or under-stimulating manner even after 
the initial signs of developmental delay had disappeared. In another study (Stern & 
Hildebrandt, 1986), infants perceived as “premature” were treated more cautiously than 
those labeled “full-term”, and in turn the infants demonstrated less activity. An 
experimental study also associated lower maternal responsiveness to infants labeled 
“preterm” than to those labeled “full-term”. Contrary to expectations, cognitive 
intervention aimed at reducing maternal stereotyping appeared to increase it (Stern, 
Karraker, Sopko, & Norman, 2000). 
 
3.7. Perceptions as the context:  the “thinking parent” as the micro-level 
environment of the infant 
Parental and infant characteristics and parental mood states, which have been shown to 
associate with parenting and child behavior, are also known to be associated with parents’ 
information processing. As Bell (1979) argued, it is essential to understand the “thinking 
parent” in order to understand the nature of the child-rearing environment.  
 Within social psychology, there exist elaborated models on the interdependent 
relations between social perceptions, their prerequisites, and social interactions. Yet, these 
models have not considered specifically parental perceptions, infant/child temperament, 
and the unique nature of parent-child interactions.  
 Baldwin (1992), for instance, presents an integrative theory of social relatedness 
based on the concept of relational schemas, defined as “cognitive structures representing 
regularities in patterns of interpersonal relatedness” (p.461). According to Baldwin 
(1992), the relational schemas are based on past experiences of social interactions and 
relate closely to cognitive concepts of the attachment theory (Bolwby, 1969). This 
approach focuses on cognition about relationships that include images of self and other, 
along with a script for an expected pattern of interaction. Applied to the present context, 
parent is likely to make perceptions of the infant that support her/his image of the infant, 
and that are linked to his/her image of the self. Social information processing is assumed 
to have direct effects on the following parent-child interactions.  
 Weis and Lovejoy (2002) have further conceptualized the complexity of functions 
taking place in moments of parent-child interaction. They approach the interaction from 
the parental perspective, and describe it as the ”Multifaceted task of encoding and 
interpreting information while simultaneously participating in the interaction and in 
monitoring their own behavior” (p. 217). This conceptualization is in line with the 
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Baldwin’s theory and implies that functions involved in social information processing, 
such as perceptions of the other and the self, have an effect on parent-child interactions. 
This social information processing, in turn, is affected by subjective emotion- and trait-
related factors (e.g., Forgas, 1995; Rusting, 1998; Weis & Lovejoy, 2002).  
 A social-information approach to perception-interaction relatedness casts light on 
the research carried out on parental perceptions of infant temperament. In particular, the 
evidence on depressed mothers (Hart, Field, & Roitfarb, 1999) suggests that the subjective 
component in parental assessments (e.g., Bates & Bayles, 1984) should not be considered 
an error variable. It is most likely that perception-related interactions cause “enduring 
forms of interaction in the immediate micro-environment, that occur on a regular basis 
over extended periods of time”, referred to as proximal processes (Bronfenbrenner, 1999, 
p. 5),  through which the environment is suggested to impinge upon the individual. 
 
3.8. The need for empirical research 
The first part of the introduction (chapters 1-3) reviewed studies on parental perceptions 
of child/infant temperament and presented an empirically grounded theoretical frame 
linking parental perceptions to child development.  
 Instead of following those researchers who would like to reject parent reports as 
unreliable (e.g., Kagan, 1998), we may well be advised to shift our attention from the 
potential subjectivity in them as a threat, to reconsideration of parental perceptions from a 
contextual angle. Approaching parent reports as valuable source of information is followed 
by substantially different research questions than the discourse on the measurement 
validity has produced. In particular, more research is needed to understand the etiology of 
parental perceptions: empirical studies that have systematically examined the premises of 
parental perceptions of child/infant temperament are few and far between. Accordingly, 
the first aim of present study was to enhance understanding on the premises of parental 
perceptions, which are assumed to be related to parental traits and mood states and to 
infant actual characteristics as well (Studies I-III). In addition, studies exploring the 
predictive validity of parent reports have rarely reached beyond the childhood period. The 
second objective of the present study was to explore the continuity from parental 





4. Background and objectives of the four studies 
 
4.1. Study I 
4.1.1. Internal working models and theories of adult attachment  
In discussing the findings associating parental prenatal expectancies and infant 
temperament, Mebert (1991) hypothesized that parental representations of infant behavior 
actually may reflect internal working models as defined in the theory of attachment (e.g., 
Bowlby, 1969). Since then, researchers have published studies specifically on adults’ social 
cognition and information processing (e.g., Collins, 1996), which nevertheless rarely 
encompass the parent-child aspect. 
 This could be due to the fact that, within the framework of attachment theory 
(Ainsworth, Blehar, Waters, & Wall, 1978; Bowlby, 1969), adult- attachment working 
models basically refer to two different contexts. The first is that in which adults’ distant 
memories, beliefs, and childhood experiences with their own parents are assessed by 
means of the Adult Attachment Interview (the AAI, Main, Caplan, & Cassidy, 1985), which 
was created in order to predict the Strange Situation behavior of respondents’ children. 
Indeed, relationships between parental attachment, parental sensitivity and competence, 
and the child’s attachment status, have been confirmed in several studies (De Wolff & van 
den Ijzendoor, 1997; Steele, Steele & Fonagy, 1996). The second context, used in the 
present study and in studies focusing on social perceptions, stems from the original work 
of Hazan and Shaver (1987), who “translated” the primary patterns of childhood-
attachment working models into styles of adult romantic attachment, which are usually 
measured by self-reports. This latter context, has not been widely used in parenting 
studies however, despite its contribution to advances in understanding mechanisms of 
social information processing. 
 The quality of adulthood attachment in the self-report tradition is suggested to 
derive from internalized interpersonal childhood experiences (Hazan & Shaver, 1987), and 
is organized around abstracted and generalized working models that are integrated in 
adulthood personality. These socio-cognitive representational models are carried forward 
into new relationships and the construction of the social world in general, providing a 
framework for understanding individual differences in the cognitive, emotional and 
behavioral aspects of social functioning in everyday contexts (e.g., Collins & Read 1990, 
Collins, 1996).  
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 Only recently have there been efforts to bridge the conceptual gap in the study of 
attachment between the approach based on social-psychological self-report and that based 
on developmental and clinical narrative (see e.g., Shaver & Mikulincer, 2002; Carnelley & 
Brennan, 2002). This bridging has been supported by findings reporting significant 
correspondences between the different measures (e.g., Bartholomew and Shaver, 1998; 
Shaver, Belsky, & Brennan, 2000), which have been interpreted as indicative of a single 
representational attachment system underlying responses to the different attachment 
measures (e.g., Shaver & Mikulincer, 2002; see also Baldwin, 1992). 
 
4.1.2. Adult attachment and social perceptions 
According to Mikulincer and Horesh (1999), a secure adult attachment base may allow 
individuals to regulate affect without making any distortions in mental representations, 
explaining the fact that secure individuals hold generally less distorted views of the self 
and of others than insecure adults. Secure attachment style in adults is associated with 
perceiving others as well-intentioned and good-hearted (Collins & Read, 1990), openness 
to incorporating new social information and differentiating social representations (Green-
Hennessy & Reis, 1998), less biased impression formation about new persons (Mikulincer 
& Horesh, 1999), and elevated recall of expectation-incongruent social information 
(Mikulincer & Arad, 1999). An insecure style has been shown to be related to deficiencies 
in differentiating social information (Green-Hennessy & Reis, 1998), and the use of 
projective mechanisms in interpersonal perceptions (Mikulincer & Horesh, 1999). Few 
studies have also associated insecure adult attachment working models with negatively-
tuned perceptions of infant temperament (Priel & Besser, 2001; Scher & Mayseless, 1997). 
 
4.1.3. Joint attachment dynamics 
These studies have not, however, considered the dynamics and outcomes of joint parental 
attachment processes that stem from the concept of accommodative processes, or 
“updating” adult attachment working models in close relationships (Bowlby, 1973). 
Indeed, it has been found that, even though spousal attachments are only moderately 
correlated (Kirkpatrick & Davis, 1994), over time, attachment representations are 
reciprocated in response to marital circumstances (Davila, Karney, & Bradbury, 1999). As 
Cook (2000) has suggested, psychological representations of relationships should not 
only be reduced to cognitive constructions, but should also be understood to reflect 
relation-specific, inter-subjective aspects of the social environment. These reflections are 
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described in terms of attachment reciprocity, defined as reciprocal coordination with the 
other at the behavioral and perceptual levels (Cook, 2000). In the present context, the 
implication is that it is relevant to test how mothers’ and fathers’ perceptions are 
moderated by attachment security of the other spouses. 
 Up to present, there has been no research on the influence of intimate parental joint 
attachment in the parenting context. There is evidence, that mothers with an insecure 
attachment style, defined in terms of memories of childhood relationships, provide less 
structure in their interactions with their children if the father's attachment style is 
insecure, and more structure if it is secure (Cohn, Cowan, Cowan, & Pearson, 1992).  
4.1.4. Aims and hypotheses  
It was hypothesized that current representations of adult attachment are relevant in family 
contexts, associating with parental perceptions of the infant's temperament. Second, 
insecure attachment was suggested to relate to perceptions of the infant temperament as 
more negatively and less positively tuned, and maternal and paternal secure attachment to 
perceptions of the infant's temperament as more positively and less negatively tuned. 
Further, even though neither the mechanisms of how adult attachment is reciprocated, 
nor the dynamics and influences of dyadic adjustment processes are yet understood, given 
the theoretical grounds presented above (Cook, 2000), we hypothesized that attachment-
related perceptions of the infant temperament might reflect the interpersonal, reciprocal 
aspects of perceiving. Specifically, the insecurely-attached parent's perceptions of the 
infant's temperament might be less negative if the other parent's attachment style is 
secure (cf., Cohn, Cowan, Cowan, & Pearson, 1992), while the securely-attached parent's 
perceptions might be less positive if the other parent's attachment style is insecure.  
 
4.2. Study II 
4.2.1. Emotions and social information processing 
Among other factors that may occupy significant roles in parental perceiving are emotions. 
Parental emotions influence a number of cognitive processes, including attention and 
interpretation, through which they may have indirect effects on parenting behavior. On 
the other hand, parental emotion could also be viewed as a consequence of parent-child 
interactions (e.g., Dix, 1991). The affect engendered by the infant’s behavior may also 
influence social information processing and partially determine the quality of parental 
responses. 
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 The network model put forward by Bower (1981) posits that emotions prime the 
encoding, interpretation and recall of emotion-congruent information. Memory is 
conceived of as consisting of a network of emotion nodes that are connected to related 
memories, concepts and ideas. At the time of an emotional experience, nodes that 
associate with it are activated, thus augmenting emotion-congruent cognitions. Experience 
of negative emotions is associated with negative ideas and concepts and the retrieving of 
negative memories, whereas experience of positive emotions is likely to elicit positive ideas 
and concepts and the retrieving of more positive memories. Through these processes, 
negative and positive emotions may lead to more negative and more positive 
interpretations and judgments. 
In addition to influencing parental perceptions of temperament via directly 
influencing of cognitive information processing, parental emotions may influence the 
parent-child interaction and parenting (e.g., Kochanska & Aksan, 1995; Weis & Lovejoy, 
2002), i.e., the conditions of temperament development.  
 
4.2.2. Depressive states of mind 
Depression, depressive symptoms and depressive mood have been shown to be related to 
emotion-congruent, negative schema-based information processing (e.g., Cheng & Chiu, 
2002; Dozois & Dobson, 2001; Gara, Woolfolk, Cohen, Goldston, Allen, & Novalany ,1993; 
Johnson, DiLorenzo, 1998; Kowalik, & Gotlib, 1987). Depressive cognition has the 
potential to occupy a particularly detrimental role in parenthood from the perspective of 
the developing child (e.g., Field, Diego, Hernandez-Reif, Schanberg, & Kuhn, 2003).  
 Up to the present, four studies have tested associations between parental depression 
and parental perceptions of infant temperament. Whiffen (1990) demonstrated that 
maternal depression was associated with maternal perceptions of their two-month-old 
infants as more prone to crying and unsoothable, and as more difficult in temperament, 
and at the age of two as unadaptable and dependent. Mebert (1991) showed that both 
maternal and paternal prebirth and postpartum anxiety/depression scores were associated 
with infant difficulty 3.5 months postpartum. Dudley, Roy, Kelk, and Bernand (2001) 
reported that both paternal and maternal depression were related to perceptions of their 
one- to six-month-old infants as temperamentally less approaching, less manageable, and 
more difficult. Finally, Gelfand and Teti (1991) found no differences in perceived infant 
difficulty (aged from three to twelve months) between depressed and nondepressed 
mothers.  
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 Inconsistent findings regarding the consequences of maternal depressive cognition 
in the reporting of child behavior and temperament have given rise to views emphasizing a 
more complex approach to the issue.  Specifically, it has been highlighted that maternal 
depression confers risk upon the mother-child dyad, given either other psychopathology 
and life adversities (Carter, Garrity-Rokous, Chazan-Cohen, Little, & Briggs-Cowan, 2001) 
or low maternal self-efficacy (Gelfand & Teti, 1991). In a similar vein, Fergusson, Lynskey, 
and Horwood (1993) proposed that depression-related perceptions of the child may be 
influenced by a third factor, related to both depression and negative perceiving, such as 
the mother’s personality or social background. Depression-related perceptions may thus 
not be a valid indicator of child outcomes per se unless a more profound approach with 
regard to correlating factors is adopted.  
 
4.2.3. Aims and hypotheses  
Previous research has shown that insecure-attachment working models of ongoing 
relationships closely relate to depressive symptomatology (Bifulco, Moran, Ball, & 
Bernazzani, 2002; Carnelley, Pietromonaco, & Jaffe, 1993; Reinecke, & Rogers, 2001). 
Accordingly, the attachment-theoretical perspective may give additional insight into the 
inconsistency found in depression-related perceiving: among the psychological constructs 
correlating with both depressive symptomatology and negative perceiving is adult 
attachment style.  
 In addition to testing how mothers’ and fathers’ perceptions of infant temperament 
are related to depressive symptomatology, the relations between depressive symptoms, 
working models of insecure adult attachment, and perceived infant temperament were 
conceptualized via multivariate models according to which depressive symptoms and 
attachment styles are simultaneously associated with infant temperament. This approach 
allowed to test whether depressive symptoms were associated with perceived infant 
temperament independently of adult attachment style, or if the adult attachment style 
confounded these associations. Finally, previous studies have shown that maternal 
elevated depressive symptoms do not necessarily predict differences in the mother-infant 
relationship (e.g., Campbell & Cohn, 1997; Murray & Cooper, 1997; Rutter, 1990) but, as 
suggested by Carter et al. (2001), the mother-infant dyad may be able to buffer the impact 
of solely depressive symptoms on mutual interactions. Consequently, it was hypothesized 
that working models of secure adult attachment may operate as a buffering factor between 
maternal and paternal depressive symptoms and perceptions of the infant temperament as 
more negatively and/or less positively tuned.  
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4.3. Study III 
4.3.1. Infant characteristics associating with parental perceptions 
Another relevant angle on parental perceptions stems from the potential child-related 
variables that affect maternal and/or paternal perceptions of the infant. One such 
potential child characteristic is gender, which nevertheless has not been found to be 
systematically related to parental perceptions of independent observations of 
temperament (Prior, 1992).  
 Other potential factors are related to the perinatal status of the infant. Perinatal 
measures include gestational age, with infants born before week 37 defined as premature. 
Another measure that frequently appears in literature on temperament, is size for 
gestational age, which refers to age-related weight of the infant at birth. Infants born small 
for gestational age (SGA, usually defined as the birth weight in the lowest 2-10% for age) 
are distinguished from those born appropriate for gestational age (AGA).  
 Previous research directed at examining associations between perinatal measures 
and early temperament characteristics of the infant does not give a consistent picture. For 
example, some studies report associations between prematurity and a more negative 
temperament (Gennaro, Tulman, & Fawcett, 1990; Langkamp, Young, & Pascoe, 1998; 
Sajaniemi, Salokorpi, & von Wendt, 1998; Washington, Minde, Goldberg, 1986), while 
others have found no association (Goldstein, & Bracey, 1988; Halpern & McLean, 1997; 
Oberklaid, Prior, & Sanson, 1986; Ross, 1987).  
 Research findings on infants born SGA are even more inconsistent. Some studies 
have assigned more positive temperament characteristics to the SGA infant (Newman et 
al., 1997;Riese, 1992), some more negative (Halpern & Garcia Coll, 2000; Halpern, Garcia 
Coll, Meyer, & Bendersky, 2001;Watt, 1987). One study reported no differences in 
temperament between infants born SGA and AGA at seven months of age (Robson & 
Cline, 1998), one found that infants born SGA tended to be less attentive than those born 
AGA between the ages of four and eight months, but just as attentive at the age of 12 
months (Halpern & Garcia Coll, 2000).   
 The inconsistent findings on SGA infants may be due, at least in part, to varying 
measurement methodology. Moreover, in only one of these studies (Halpern & Garcia Coll, 
2000) was temperament measured using mother and observer ratings at a simultaneous 
timepoint and thus allowing comparisons of the different measures of temperament 
between groups of infants born SGA and AGA.  
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 From empirical and theoretical perspectives, however, the inclusion of infant 
temperament as rated by both parents might provide a more fruitful approach than that 
applying mother and/or observer ratings only (e.g., Goldsmith & Rieser-Danner, 1990).   
   
4.3.2. Aims and hypotheses  
Study III tested whether, in a group of infants born at term, i.e., at weeks 37 to 42, infants 
born SGA and AGA differed in characteristics of temperament (Rothbart, 1981) as 
assessed by both biological parents six months postpartum. Since measures of 
temperament were derived from both mothers and fathers, it was tested whether the 
infant weight for gestational age had a similar or a different effect on the mother- and 
father-rated infant temperament. Further, as the definition of SGA is arbitrary in nature, 
exploratory analyses were conducted in order to find the upper limit of size for gestational 
age that would be significant in relation to temperament.  
 Also, it was tested in third study whether the full-term variation in gestational age 
and mother- and father-rated infant temperament at six months were related. Previous 
studies on gestational age have not separated full-term infants according to gestational 
age, and the groups have been treated as homogenous control groups. This carries the 
implicit premise that the six-week variation in gestational age is not of importance within 
a full-term group. However, even though the full-term variation is not a risk factor in 
terms of biological development, gestational age may still function as either a biological or 
an environmental factor influencing parental perceptions of infant temperament. The 
biological factor could be linked to the variation in physical and neurological maturity 
associated with full-term gestational age (e.g., Amiel-Tison, Maillard, Lebrun, Breart & 
Papiernik, 1999). We hypothesized that variation in neurological and physical maturity 
could also affect parental behavior and perceptions of the infant.  
 
4.4. Study IV 
4.4.1. Continuity of temperament through developmental phases: the 
predictive validity of parental perceptions 
Despite the large body of evidence assigning predictive validity to early temperament 
manifestations, less research, specifically in studies extending from childhood to 
adulthood, has focused on the stability or continuity of temperament as such. An essential 
theoretical is thus to find out whether childhood temperament predicts later childhood or 
adulthood temperament.  
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 According to the longitudinal research carried out so far, temperament shows 
moderate to substantial continuity during infancy and childhood (e.g., Hubert, Wachs, 
Peters-Martin, & Gandour, 1982; Buss & Plomin, 1984; Lemery, Goldsmith, Klinnert, & 
Mrazek, 1999), better consistency in the toddler-pre-schooler period than in infancy (e.g., 
Lemery, Goldsmith, Klinnert, & Mrazek, 1999), and increasing continuity after the age of 
three (e.g., Thomas & Chess, 1982). In general, the degree of continuity tends to decrease 
the longer the follow-up interval is (Slabach, Morrow, & Wachs, 1991). Most continuity has 
been found for different measures of negative emotionality, often referred to as difficult 
temperament (Carey & McDevitt, 1978; Lee & Bates, 1985; Korn, 1984). 
4.4.2. Continuity or stability? 
The major theoretical issue that is unresolved to date is whether the core of the 
temperament should show some stability over the lifespan, or whether age-specific or 
environment-specific transformations in temperamental manifestations are likely to 
overshadow the initial constellation. Secondly, if changes in temperament are likely along 
the developmental path, is there a general, predictable pattern of change?  
 Studies on infants with a focus on behavioral organization during the first year, 
shed some light on the questions addressed in the research on continuity. For instance, 
low stability has been found before four to six months for distress proneness (the affect of 
frustration, see Rothbart, 1981). This is suggested to be due to the fast development of 
attention during the first months, which may first lead to distress from overstimulation, as 
infants demonstrate an inability to disengage attention from visual locations. By about 
four months, maturation in the self-regulated orienting system will lead to lower overall 
amounts of distress-proneness (Johnson, Posner, & Rothbart, 1991, Rothbart & Bates, 
1998). 
 Knowledge of temperamental and behavioral organization beyond the first years is 
less extensive; assumptions that temperament  itself  develops over time are common, 
however (Rothbart, 1989; Rothbart & Bates, 1998). Indeed, as suggested by many theorists 
(e.g., Kagan, 1971; Caspi & Roberts, 1999), the longitudinal perspective of temperament 
should consider the dynamics of change over the lifespan, implicit in the heterotypic 
continuity model. Heterotypic continuity of temperament thus refers to the opposite of 
homotypic continuity, which is literal continuity, assuming that the same temperamental 
behavior patterns persist across developmental phases.  
 32
4.4.3. Aims  
Despite previous empirical evidence of the continuity of individual temperament subscales 
and the difficult-temperament cluster throughout the developmental years, the majority of 
research conducted to date has focused on infancy and childhood. Consequently, the 
follow-up intervals have been relatively short and have rarely reached beyond the 
childhood period (the New York Longitudinal Study is an exception, however; Korn, 
1984). Further, the majority of previous research has been conducted on non-random 
samples with relatively small sample sizes, thus restricting the external validity of the 
findings.The aim of the fourth study was to examine the continuity of individual 
temperament subscales and the cluster of difficult-temperament cluster from childhood 
(ages 3 to 12) to adulthood (ages 20 to 29) over 17 years of follow-up.  
 
 
5.  Methods 
 
5.1. Participants 
5.1.1. Studies I-III 
The participants in Studies I-III were taken from the same sample consisting of  families 
that participated in a on-going study on neonatal and early-childhood predictors of 
hypertension development (The Glaku project). The initial sample of 1049 mother-infant 
dyads was recruited from one of the principal maternity hospitals in Helsinki, with 
approximately 4500 births per year. The dyads represented a consecutive series of 
mothers with singleton healthy births in 1998. Sick and preterm babies were treated in the 
pediatric ward in the university hospital and were not included in the study. After delivery, 
while still in the maternity ward, the first 500 mothers, as well as the biological fathers, 
were invited to participate in a psychological survey on child-development follow-up. Of 
these families, a total of 328 (66%) returned the questionnaires approximately six months 
after the delivery. Of these 328 family units, 180 provided data simultaneously on both 
parents, while for 141 the data were available only on the mothers, and for seven only on 
the fathers. The Institutional Review Board at the University of Helsinki approved this 
project, and the participating parents gave their informed consent. Details of the research 
protocol and of the recruitment of the initial sample are described in Strandberg, 
Järvenpää, Vanhanen, and McKeigue (2001). 
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 All of the units of families (N = 328) on which there was study-specific information 
available were included in the analyses. Detailed descriptions of the subsamples and their 
representativeness are given in method section in each study. Figure 1 illustrates the 
sample used in Studies I-III. 
 








5.1.2. Study IV 
The Cardiovascular Risk in Young Finns study (CRYF) is an ongoing prospective 
study on the development of biological and behavioral risk factors of CHD. In 1980, 
CRYF recruited a stratified random sample of 3896 children and adolescents from the 
population register of Finland. The selected children went to baseline clinical visits 
and returned for follow-ups held every three to five years, the last follow-up to date 
being conducted in 1997. Institutional review boards approved the project. Complete 
details of the CRYF protocol are to be found elsewhere (Åkerblom et al., 1991). 
 For the present study,  the four youngest age cohorts from whom maternal 
ratings of temperament at the baseline of the study in 1980 at ages 3, 6, 9, and 12, and 
from whom self-ratings of temperament 17 years later in 1997 at ages 20 (n = 184 
girls, n = 139 boys), 23 (n = 213 girls, n =118 boys), 26 (n = 198 girls, n = 138 boys), 
and 29 (n = 200 girls and n = 129 boys) were available, served as participants (N = 
1319) (Figure 2). 
GLAKU- participants.
A consecutive sample 
N =1049 mothers 
First 500 family units 
invited to the  
psychological survey 
Family units that  
responded to  
the survey six months  
postpartum  
N = 328 (66%)  
Family units where 
data available for both 
mothers and  
fathers  
N = 180 (55%) 
Family units where data  
available only for mothers 
N = 141 (43%) 
Family units where data  
available only for fathers 
N = 7 (2%) 
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All of the information, except for perinatal measures of the infant, was collected using 
questionnaires. Identical questionnaires were administered to the mothers and fathers in 
Studies I-III. In Study IV, at the baseline, mothers assessed the child temperament while 
in adulthood self-reports were used. The Cronbach alphas for the studied dimensions are 
reported in Table 1.  
 
5.2.1. Temperament 
5.2.1.1. Infant temperament in Studies I-III 
Maternal and paternal perceptions of infant temperament were assessed using the Infant 
Behavior Questionnaire (IBQ; Rothbart, 1981). The IBQ is a 96-item caregiver-report 
instrument in which parents report the frequency of occurrence of temperament-related 
behaviors over previous weeks. In addition to asking only about recent events the IBQ asks 
about concrete infant behaviors rather than requiring parents to make abstract or 
comparative judgments. The response format presents sets of items based on the context 
or situation eliciting infant behaviors (e.g., bathing and dressing). The aim is to enhance 
specific recall and limit social desirability (Gartstein & Rothbart, 2003). 
 There are six subscales in the IBQ (Rothbart; 1986). Activity level describes the 
level of the infant’s gross motor activity, including movement of the arms and legs, 
squirming, and locomotor activity. Smiling and laughter is related to expressions of joy. 
Fear is expressed by crying or fussing and/or extended latency to approach intense or 
novel stimuli. Distress to limitations (the frustration affect) refers to fussing, crying, or 
showing facial distress when goal achievement has been blocked or a desirable object 
removed. Soothability (the recovery parameter of distress) is defined as the effectiveness 
of soothing techniques in the reduction of fussing, crying, or distress in the child. Duration 
Age cohorts in 1980 
3-year olds = 577 
6-year olds = 583 
9-year olds = 646 
12-year olds = 651 
N total = 2457 
Follow-up in 1997 
20-year olds = 323 (56%) 
23-year olds = 331 (57%) 
26-year olds = 336 (52%) 
29-year olds = 329 (51%) 
N total = 1319 (54%) 
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of orienting refers to sustained involvement with a single object or activity when there has 
been no sudden change in stimulation.  
 In addition, an item-weighted sum of dimensions assessing fear and distress to 
limitations was calculated to form a variable reflecting negative reactivity (Rothbart 
1986). Positive reactivity was assessed by summing the item-weighted sums of the 
dimensions assessing smiling and laughter, and activity level.  
 A number of studies have provided validitional support for the IBQ: reliability, 
convergent validity, and relative stability have also been demonstrated with infants as 
young as two weeks of age (see a review by Gartstein and Rothbart, 2003). Predictive 
validity has been provided in studies associating infant temperament with later child 
outcomes, such as attachment security (e.g., Seifer, Schiller,  Resnick, Riordan, & 
Sameroff, 1996) and internalizing and externalizing behaviors (Rothbart, Derryberry, & 
Hershey, 2000). 
 According to Rothbart, Derryberry, & Hershey (2000), the IBQ dimensions are 
related to other operationalizations of temperament as follows; Fear overlaps with the 
Approach-Withdrawal dimension in Thomas and Chess’ model of temperament (1977), 
the construct of behavioral inhibition  introduced by Garcia-Coll, Kagan and Reznick 
(1984), and Bates’ concept of unadaptability. Frustration-irritability (distress to 
limitations) overlaps with the Mood dimension in Thomas and Chess’ (1977) 
operationalization, the Emotionality dimension of Buss and Plomin (1984), as well as with 
Bates et al.’s Difficultness factor. Smiling and laughter overlaps with the Mood dimension 
(Thomas and Chess, 1977) and the Sociability of Buss and Plomin (1984). Attentional 
duration of orienting relates to Distractibility and Persistence in Thomas and Chess’ 
model (1977), and with measures of Interest in Goldsmith’s (1996) formulation. 
 
5.2.1.2. Child temperament in Study IV 
At the baseline of the study, in 1980, temperament was assessed by mothers using scales 
derived from the Health Examination Survey (Makkonen et al., 1981). The scales are 
designed to screen children with potential behavior problems, and are conceptually related 
to temperament scales assessing Emotionality, Activity and Sociability in situational 






5.2.1.3. Adult temperament in Study IV 
In the 17-year follow-up study, in 1997, temperament was self-reported by the participants 
using the EAS questionnaire of Buss and Plomin (1984), measuring Emotionality- Anger, 
Activity, and Sociability. 
 
5.2.2. Adult attachment styles  
Two self-report measures were used to evaluate adult attachment styles. The Adult 
Attachment Scale (AAS; Collins & Reed, 1990) consists of 21 items rated on a 5-point 
Likert scale from not at all characteristic (1) to very characteristic (5). The scale yields 
three subscales. Closeness describes feelings of comfort with closeness to others and it 
reflects a secure attachment style; Dependency is descriptive of attitudes towards 
dependency on others, reflecting a secure attachment style in terms of feelings of comfort 
with dependency; Anxiety is descriptive of the fear of being abandoned and the desire to 
get as close as possible to, even merge with, the other, and thus reflects an insecure 
attachment style. The test-retest reliabilities of the scales have been reported to be good  
(Collins & Read, 1990).  
 The Relationship Questionnaire (RQ), developed by Bartholomew and Horowitz 
(1991), is a four-item questionnaire reflecting negative and positive models of the self. In 
the current study, responses were made on a four-point Likert scale from not at all 
characteristic (1) to very characteristic (4) in order to assess attachment to the opposite 
sex. The four dimensions of the RQ tap four different attachment styles. The Secure style 
reflects a sense of worthiness and the expectation that other people are generally 
accepting and responsive. The Preoccupied style reflects a sense of unworthiness 
combined with a positive evaluation of others. The Fearful style indicates a sense of 
unworthiness with the expectation that others will be untrustworthy and rejecting. The 
Dismissive style indicates a sense of love-worthiness combined with a negative 
disposition toward other people. High scores on the last three items reflect an insecure 
attachment style. The test-retest reliability of the scale has been reported to be .51 (Griffin 
& Bartholomew, 1994).  
 Following Bartholomew’s concepts, we computed two attachment dimensions: (a) a 
model of self dimension [(fearful + preoccupied) – (secure + dismissing)], in which 
higher scores reflect a sense of low self-worth and confidence, and a lack of anxiety about 
being rejected, and a model of other dimension [(dismissing + fearful) – (secure + 
preoccupied)], in which higher scores reflect discomfort with closeness and a tendency to 
avoid intimate relationships. 
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 The AAS and Bartholomew’s measures were combined, to form two composite 
attachment dimensions in line with Collins and Feeney’s (2000) instructions. 
Attachment-related anxiety was computed by combining the standardized AAS anxiety 
index and Bartholomew’s model-of-self index, which were significantly correlated 
(mothers, r = 0.33, p < 0.01; fathers, r = 0.22, p < 0.01). High scores were coded to 
indicate greater anxiety about being rejected and a lower sense of self-worth. Avoidance 
was computed by combining the reversed and standardized AAS closeness and 
dependency indexes with Bartholomew’s model-of-other index. The three indexes were 
significantly (all ps < 0.01) correlated for both the mothers and the fathers (r = 0.54 and r 
= 0.48 for close and depend; r = 0.57 and r = 0.52 for close and model-of-other; r = 0.47 
and r = 0.39 for depend and model-of-other), respectively. Higher scores were coded to 
reflect greater discomfort with closeness and a tendency to avoid intimacy.  
 
5.2.3. Parents’ depressive symptoms 
Depressive symptoms were assessed using the CESD-10, a ten-item screening tool, which 
has been shown to have good predictive accuracy when compared to the full-length 20-
item version, the CES-D (Andresen, Malmgren, Carter, & Patrick, 1994). 
 
5.2.4. Weight for gestational age and gestational age 
Estimates of gestational age obtained by fetal ultrasound measurements of biparietal diameter 
during the first trimester were available from hospital maternity records for 90 percent of the 
women. If these measurements were unavailable, gestational age was obtained from the mother’s 
self-report of her last menstrual period. 
 Infants were considered SGA if they were in the lowest 10th percentile of birth weight for 
each gestational week stratified by infant gender. The AGA group consisted of infants with birth 
weights above the 10th percentile (N = 16). The groupings were done in line with the population-
based fetal growth chart (Pihkala, Hakala, Voutilainen, & Raivio, 1989). The size-for-gestational 
age of SGA infants ranged from the 2nd percentile to the 10th percentile (M = 6.13 SD = 2.21).  
The gestational age varied from 38 to 42 weeks (M = 40.7 SD = 1.16) and was not significantly 
different from that of the AGA infants (M = 40.3 SD = 1.11, p > .16). The birth weights within the 
SGA and AGA groups were normally distributed (SGA: M = 2934, SD = 144; AGA: M = 3629, SD 





Table 1. Scale reliabilities (Cronbach alpha) of the study measures. 
 
Scales α 
Infant temperament  
  Activity level 0.81 
  Smiling and laughter 0.86 
  Fear 0.77 
  Distress to limitations 0.82 
  Soothability 0.88 
  Duration of orienting 0.84 
Child temperament  
  Emotionality-Anger 0.62 
Adult temperament  
  Emotionality-Anger 0.77 
  Activity 0.56 
  Sociability 0.77 
Adult attachment style  
  Close 0.64 
  Depend 0.82 
  Anxiety 0.62 




6. Main results and study- specific conclusions 
Detailed descriptions of results and conclusions are given in the original reports of Studies 
I-IV. An integrative table of all the results is given at the page 45 (Table 2).  
 
6.1. Main results of Study I  
Maternal and paternal attachment dimensions of anxiety and avoidance were significantly 
associated with perceptions of the infant as temperamentally more fearful, more 
distressed to limitations, and more negatively reactive. Paternal insecure attachment was 
also significantly associated with perceptions of the infant as less attentive. 
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 Maternal perceptions. The results showed that the avoidant attachment style of the 
father significantly moderated the mother’s avoidance-related perceptions of the infant 
temperament. If the father’s attachment style was secure, the mothers with an insecure 
attachment style perceived their infants as significantly more fearful, more distressed to 
limitations, and consequently more negatively reactive than the mothers with a secure 
attachment style. Perceptions of infant temperament did not differ in the secure and 
insecure mothers if the father’s attachment style was insecure. 
 Paternal perceptions. The avoidant attachment style dimension of the mother 
moderated the father’s avoidance-related perceptions significantly. If the mother’s 
attachment style was secure, the fathers with an insecure style perceived their infants as 
significantly less attentive relative to the fathers with secure attachment. There were no 
differences in perception between the secure and insecure fathers if the mother’s 
attachment style was insecure. 
 
6.2. Conclusions of Study I 
These results were consistent with earlier reports showing that maternal insecure 
attachment and perceptions of the child’s temperamental difficultness are related (Priel & 
Besser, 2000; Scher & Mayseless, 1997), and they extend the findings in that they apply to 
fathers as well. Our findings thus emphasize the relevance of adult romantic attachment 
representations as related to interpersonal perceptions in a parenting context.  
 In addition to carrying out tests of individual associations between adult attachment 
style dimensions and perceptions of infant temperament, we also examined whether 
maternal and paternal dimensions showed combined, interactive effects. Contrary to the 
study hypothesis, the father’s secure attachment style  increased the negatively-tuned 
temperamental perceptions of an insecurely-attached mother. 
 However, when the father obtained high scores on the insecure attachment style 
dimension of avoidance, the direction of the effect was in accordance with the study 
hypothesis: maternal avoidance-related perceptions of the infant temperament were no 
longer differentiated by the level of the mother’s attachment security. In other words, 
when the father was insecurely attached, the mothers assessed their infants as equally 
negatively reactive regardless of their own attachment security.  
 Our findings give support to the family-systems approach (Cook, 2000), in which 
the reciprocal effects of parents’ attachment styles are described as interpersonal 
synchronies of perceiving and acting. Consequently, our results suggest that, within intact 
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family units comprising both parents, perceptions of the child should be seen not as 
independent observations, but as observations influenced by joint spousal attachment.   
 
6.3. Main results of Study II 
Parental attachment styles were significantly associated with depressive symptoms, 
indicating a more insecure adult attachment style for more depressed parents. Maternal 
and paternal depressive symptoms were significantly associated with perceptions of the 
infant as temperamentally more fearful, distressed to limitations, and consequently more 
negatively reactive.  
 Depressive symptoms and adult attachment working as simultaneous predictors 
of perceived infant temperament: the associations between attachment styles and 
perceived temperament were reduced to nonsignificance with one exception: maternal 
depressive symptoms and an avoidant attachment style contributed independently to 
perceptions of the infant as temperamentally more fearful. The analyses also showed that 
a secure attachment style did not buffer depression-related perceptions.  
 
6.4. Conclusions of Study II 
In line with prior evidence (Dudley, Roy, Kelk, & Bernand, 2001; Mebert, 1991; Whiffen, 
1990), it was found that parental depressive symptoms were significantly associated with 
perceiving the infant’s temperament as more negatively and less positively tuned, i.e., 
more fearful, more distressed to limitations, and consequently more negatively reactive 
and less prone to smiling and laughing. The more negatively-tuned perceptions were 
characteristic of both the mothers and the fathers with elevated depressive symptoms. The 
results thus complement existing literature on parent-child studies, in which fathers are 
very under-represented, and contribute to evidence suggesting that mothers and fathers 
have similar parenting-related correlates of depression (e.g., Dudley et al., 2001).  
 The second hypothesis stemmed from previous findings suggesting that when 
parental depression-related consequences are examined, other life adversities, personality 
and social background should also be considered (Carter et al., 2001; Fergusson, Lynskey, 
Horwood, 1993). The construct of an insecure adult attachment style was  focused, which, 
according to prior evidence is correlated with depressive symptoms (Bifulco, Moran, Ball, 
& Bernazzani, 2002; Carnelley, Pietromonaco, & Jaffe, 1993; Reinecke, & Rogers, 2001) 
and may offer a theoretical and empirical framework for a deeper undestanding of 
negatively-biased social perceiving (Priel & Besser, 2001). When depressive symptoms and 
attachment working models were simultaneous predictors of perceived infant 
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temperament, in most of the cases concerning both parents, only depressive symptoms 
remained significant predictors. The result relates to Rusting’s (1998) approach to social 
perceptions which suggests that personality traits predispose individuals to certain mood 
states, which then influence emotional processing. This effect was more statistically 
underlined for the fathers than for the mothers, however. Maternal avoidant attachment 
style and depressive symptoms also made independent, significant contributions to 
perceptions of the infant as more fearful. 
 Contrary to the third study hypothesis, no evidence was found that secure 
attachment in the parents buffered against their depression-related more negative and less 
positive temperamental perceptions.  
 
6.5. Main results of Study III 
Infant weight for gestational age (10th percentile) did not predict any significant 
differences in parental perceptions of temperament in a 2 (SGA/AGA) x 2 (mother/father) 
repeated measures ANOVA. Instead, the ANOVA revealed that the infants born SGA were 
rated by both parents, maternal and paternal ratings combined, as significantly more 
fearful and more negatively reactive than those born AGA. Infant gender did not affect the 
result.  
 Exploratory analyses with the SGA limit in the 15th and in the 20th percentiles 
showed no significant differences in mother- or father-rated infant temperament (fear and 
negative reactivity) within the parents or when the parents’ ratings were combined. 
  Mother- and father-rated duration of orienting varied according to infant 
gestational age. The fathers perceived infants born at week 41 as significantly more 
attentive than the mothers did; the reverse was true with infants born in week 42, when 
the fathers rated them as less attentive than the mothers did. The maternal and paternal 
ratings were not significantly different for infants born at weeks 37-38 to 40. Although the 
effect did not show statistically significant linearity across all full-term gestational weeks, 
there was a significant increase in the one-way ANOVA of maternal perceptions of infant 
duration of orienting when the infants born in weeks 37-38 were compared with those 
born later. For the fathers, the downward trend in perceptions of infant duration of 






6.6. Conclusions of Study III 
It was tested whether perinatal status predicted parental perceptions of temperament 
among healthy full-term infants, and found that those born SGA were perceived by the 
mothers and fathers as more fearful and negatively reactive than the AGA infants. This 
effect was significant only in the group defined as belonging to the lowest 10th percentile of 
weight-for-gestational-age. Analyses with groups using 15th or 20th percentile limits did 
not produce any significant effects. The study findings thus underline the fact that the 
infant perinatal status may matter for early behavioral development even within the 
healthy, full-term range.  
 The other major contribution of the study was to show that there is a shared 
parental experience of an infant born SGA. The weight for gestational age did not predict 
any differences in parental perceptions of infant temperament, suggesting that infants 
born SGA might be characterized by a common biological factor that affects 
temperamental outcomes. Nor can it be ruled out, that the mechanism underlying these 
associations may be primarily due to parental cognitions rather than to physiological or 
neurodevelopmental factors. Specifically, parents may have had a shared experienced of 
an infant born SGA being more vulnerable and reactive from the start, and that 
experience, in turn, may have modulated the infant’s temperamental reactivity. 
 While the effect of infant weight for gestational age on parent-reported infant 
temperament was linear for both parents, maternal and paternal reports of duration of 
orienting were differently related to the gestational age. Previous comparisons of 
premature and term infants suggest that the development of attention processes might be 
sensitive to gestational age (e.g., Cherkes-Julkowski, 1998). The parental perceptions 
reported in this study suggest that duration of orienting might also be dependent on 
gestational age within the full-term range. However, the non-linearity between maternal 
and paternal perceptions suggests that the gestational age may function as an 
environmental variable affecting parental perceptions of the child’s duration of orienting 
differently. Infant attentiveness and interaction with the environment at 4-6 months is 
known to be closely related to the moments after breastfeeding (Gerrish & Mennella, 
2000).  As the gestational age of full-terms is linearly related to both physical and 
neurological maturity (i.e., sucking reflex), (Amiel-Tison et al., 1999), more mature infants 
may have been more attentive in breast-feeding interactions with the mother from early 
on. This interpretation is also supported by the result showing an increase in maternal 
perceptions of the duration of orienting in line with a more mature gestational age. 
Whether the different parental roles of mothers and fathers is also related to the finding 
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that the fathers perceived their infants as more negatively reactive in general, remains a 
question to be addressed in the future 
 
6.7. Main results of Study IV 
The validity of constructs of childhood and adulthood difficult temperament constructs 
and the continuity of the difficult temperament construct from childhood to adulthood 
over 17 years were tested simultaneously. First, two latent constructs were specified. In 
childhood, the latent variable for perceived difficult temperament comprised the sum of 
items measuring Emotionality-Anger, and of the items measuring Activity and Sociability-
Cooperation. In adulthood, the latent variable for self-reported difficult temperament 
comprised the sum of items measuring Emotionality-Anger, Activity-Tempo, and 
Sociability. All of the factor loadings for the difficult temperament constructs in childhood 
and in adulthood were significant for both genders (see Figures 1 and 2 in Study IV). 
 Second, a path between the childhood and adulthood difficult temperament 
constructs was specified: it was significant for both genders. Moreover, as indicated by the 
Langragian Multiplier test, specific effects existed between perceived Activity of the child 
and self-reported adulthood Activity for girls, and between perceived Activity of the child 
and self-reported adulthood high Sociability for both genders. Specific effects were 
allowed for several reasons: first, low Sociability predominated the latent difficult-
temperament construct in childhood, and emotionality-anger predominated the difficult 
temperament construct in adulthood. Second, the correlations between the dissimilar 
subscales of temperament from childhood to adulthood were significant. Third, the impact 
of certain individual effects may be attenuated when the individual dimensions are 
combined with some other variables in the latent construct (see, Newcomb, 1994; Wachs, 
1996). The models showed adequate fits.  
Multiple group analyses across genders. To evaluate the invariance of the models, it was 
tested whether the measurement models showed equivalence, and whether the structural 
models differed across genders. The EQS approach to testing invariance is based on 
multivariate tests of the validity of equality constraints. When testing for equivalence in 
the measurement models for boys and girls, we constrained nonstandard effects, factor 
loadings and causal structures to equality. The fit of the constrained model was excellent. 
The constrained models for girls and boys corresponded, suggesting that there were no 
significant differences in the measurement or structural models between the genders. 
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6.8. Conclusions of Study IV 
The magnitude of continuity in the difficult-temperament construct from childhood to 
adulthood over 17 years did correspond well with that obtained by Korn (1984) in the 
NYLS study over 18 years of follow-up (estimates varying between .31-.37). The fact that 
the individual subscales of temperament expressed weak, and the difficult-temperament 
construct moderate, degrees of continuity may indicate that aggregated dimensions are 
likely to show better stability than individual subscales because they include more 
measures, and consequently may be a more reliable measure (Plomin. Loehlin, & DeFries, 
1985). It also suggests that the difficult-temperament construct is assessed as a latent 
variable in which error variance is removed.  
 Homotypic continuity was reflected in the association between childhood and 
adulthood Activity, and in the association between childhood and adulthood difficult 
temperament. Heterotypic continuity was reflected in the significant transitions of single 
temperament dimensions, and in the specific effects of the structural equation model, 
which were not explained by the construct of difficult temperament. Indeed, transitions of 
single temperament dimensions over time resulted in stronger associations than the 
analyses of literal homotypic continuity. Activity predicted Anger in adulthood, and 
perceived social maladjustment in childhood predicted self-reported feelings of anger in 
adulthood. The same transition was reflected in the measurement models of difficult 
temperament, in which difficultness in childhood was predominated by low Sociability, 




6.9. Summary of the results 
 
Table 2. Summary of the results in Studies I-IV. 
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7. General discussion 
 
7.1. Overall contributions of Studies I-IV 
The group of studies comprising this dissertation explored parental perceptions of infant 
temperament and parent- and infant-related premises of these perceptions (Studies I-III), 
and the continuity of temperament from parental perceptions to self-assessed 
temperament in adulthood (Study IV). The research questions in Studies I-III were 
inspired by research findings assigning superior stability and predictive validity to 
parental assessments of temperament compared to independent observations (e.g., Pauli-
Pott, Mertesacker, Bad, Haverkock, & Beckmann, 2003). In addition to offering a 
description of perceivable infant temperament, parental perceptions were argued to 
constitute an important element in the child’s microenvironment reflecting the quality of 
repeated parent-infant interactions.  
 Studies I-III contributed in significant ways to our understanding of correlates of 
perceptions related to parental characteristics. Fathers’ perceptions were explored as well 
as mothers, which has so far been a very poorly represented domain in the literature. 
Study I offered a comparison of maternal and paternal perceptions, and also showed how 
perceptions of the infant are reciprocated between spouses. It was a pioneer study 
contributing to our understanding of perceptions of infant behavior in the context of the 
family, including the influence stemming from the relationship between the parents.  
 The major contribution of Study II was to emphasize and explore the complex 
relations existing between depression-related and attachment-related perceptions. It was, 
to our knowledge, the first study to consider the simultaneous influence of the negative 
schemas related to both depressive symptoms and attachment on perceptions of infant 
temperament. It was found that depressive symptoms were stronger predictors of 
perceptions than internal working models related to attachment styles. It was suggested 
that the influence of adulthood attachment on parental perceptions may be mediated 
through depressive states. No evidence was found to support the view that the quality of 
attachment would explain earlier inconsistent findings between depression and child 
outcomes. However, the results suggest that discontinuities found in parent-child 
attachment may be partially explained by the mediating role of depressive symptoms. 
 The contribution of Study III was twofold: it was the pioneer study in terms of 
exploring temperament of infants born SGA using both parents’ assessments and different 
limits for SGA groups. It was also the first study in the psycho-pediatric domain to 
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emphasize the clinical significance of a shared parental experience (whether valid or not) 
of an infant born SGA having a negatively-valenced temperament.  
 It was further shown in Study III that exploring full-term infants’ temperament 
according to gestational age may relevant. The preliminary finding showed an increasing 
trend of mother-perceived attentiveness to more mature born infants, and opened up 
intriguing new perspectives for future research.  
 Study IV provided a longitudinal and conceptual context for the cross-sectional 
findings from Studies I-III. As cited in a recent Clinician’s Research Digest (2003), this 
study is among the few that have used a population-based sample and that have conducted 
follow-up research over 10 years. It was also among the few studies that have explored the 
continuity of temperament as such from childhood to adulthood. Moderate continuity for 
the difficult temperament construct from childhood to adulthood was found, and evidence 
that maternal perceptions are valid indicators of self-assessed temperament later in life. 
Very little is known about the changes in temperamental manifestations beyond infancy. 
This study also contributed in significant ways to outlining changes in behavioral 
manifestations of the temperament, and offered clinical perspectives on adverse life-span 
development. 
 
7.2. Clinical and practical implications  
Studies I-III were organized around Rothbart’s concept of infant temperament (e.g., 
Rothbart 1981, 1986), which includes two negative emotionality factors that have been 
identified in factor analyses (for a review, see Rothbart & Mauro, 1990). First, fear is 
described as proneness to distress and/or extended latency to approach an intense or 
novel stimulus such as strangers or new situations (Rothbart, 1981), and is related 
conceptually to behavioral inhibition beyond infancy (Kagan, Snidman, & Arcus, 1998). 
Second, irritable, angry distress (distress to limitations) reflects an affect of frustration. 
This manifests, for example, in the child’s proneness to fussing or crying when waiting for 
food or being dressed.  
 In Studies I and II, the temperament dimensions of fear and irritable distress were 
shown to be significant associates of adverse parental characteristics, while the fear 
dimension was specifically emphasized in Study III in terms of parental perceptions of an 
infant born SGA. Although these measures summed together are descriptive of a general 
negative reactivity or emotionality in infants (Mangelsdorf, McHale, Diener, Goldstein, & 
Lehn, 2000; Rothbart, 1986), an increasing number of studies have found differential 
developmental outcomes for fear- and anger-related distress-proneness. 
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 According to a seven-year longitudinal follow-up with the IBQ (Rothbart, 
Derryberry, & Hershey, 2000), the fear dimension relates to later fear, sadness, guilt-
shame and shyness, as well as to low-intensity pleasure (nonrisk-taking pleasure). The 
distress-to-limitation scale predicted qualitatively somewhat different aspects of 
development. These included activity, anger-frustration, high-intensity pleasure, 
impulsivity, guilt-shame, and decreased attentional control. Congruent with earlier 
findings (Rothbart & Bates, 1998), Rothbart, Derryberry, and Hershey (2000) concluded 
that irritablity-frustration predicts both later externalizing and, to a lesser degree, 
internalizing tendencies. Fear, on the other hand, predicts later internalizing tendencies 
and is negatively related to later externalizing.  
 Research using other measures has offered converging evidence that an early 
tendency toward greater fearful arousal and emotionality may increase the risk of a later 
inhibited (in other words withdrawn or fearful) temperament (Kagan, Snidman, & Arcus, 
1998; Rapee, 2002). Rapee (2002) reviewed the findings of observational studies and 
from parent-report studies, and concluded that an inhibited, withdrawn temperament is 
the factor that accounts for the greatest degree of variance in predictions of later anxiety 
disorders and depression.   
 Mangelsdorf’s (Mangelsorf, McHale, Diener, Goldstein, & Lehn, 2000) findings 
show how infants’ distress to limitations and fearfulness are differentially predictive of 
attachment outcomes. Infants whose mothers rated them as higher on distress to 
limitations at eight months were found to be more likely to be resistant insecure than 
avoidant insecure. Fearfulness, in turn, predicted more avoidant attachment 
classifications.  
 The developmental mechanisms behind the differential developmental outcomes for 
fear and anger-proneness is not yet understood. However, Buss and Goldsmith’s (1998) 
experimental study provides some understanding of infants’ emotion regulation, 
specifically in fear-eliciting, novel situations. They suggest that if the caregiver does not 
respond to the infant’s fear signals by optimally regulating the distress, the infant must 
attenuate the distress state by itself. Their findings show how the fear response of 6-18-
month-old infants, which is not regulated by the mother, elicits linear increases in 
reactions of withdrawal and avoidance. These self-regulatory behaviors do not necessarily 





7.3. Focus on intervention and prevention 
The idea of modifying the temperament implies accepting that negative emotionality is not 
only genetically mediated, and that several environmental factors may add to its 
expression and developmental course. These include parental emotions, parental 
characteristics, and parent-child interactions. Research shows, indeed, that the 
transmission of risk from parent to infant is not linear (e.g., Seifer, Sameroff, Baldwin & 
Baldwin, 1992; Zeanah, Boris, & Larrieu, 1998). For instance, maternal depression relates 
not just to an increased incidence of depression in offspring, as might be expected from a 
linear genetic model, but also to other less specific outcomes in infancy, such as insecure 
attachment (e.g., Lyons-Ruth, Connell, Grunebaum, & Botein, 1990; Murray, 1992). 
Moreover, there is evidence of protective factors, such as child-centered parenting, that 
can prevent from potential cycles of maladaptation associated with negative emotionality 
in childhood (e.g., Kokko, & Pulkkinen, 2000). 
 Carey (1994) argued that the use of the temperament concept in clinical settings can 
be applied on various levels. The first is that of general educational discussion with 
parents to increase their awareness and understanding, the second is in the identification 
of a particular child’s temperament profile to provide a more organized picture, and the 
third is in intervention aimed at influencing temperament-environment interactions. 
Research on temperament has shown that even relatively brief feedback or guidance based 
on parents’ responses to temperament questionnaires can enable parents to better 
understand the behavior of their child and their own parenting (Cameron & Rice, 1986). 
 Generally, infancy has been considered an optimal time to intervene to prevent later 
adjustment problems. Van den Boom’s study (1994) was a unique experimental study 
showing how enhancing maternal responsiveness directly affects infant irritability during 
the first year. Her four-times-two-hours personal intervention aims at enhancing the 
mother’s feelings of sensitive responsiveness and effectiveness. To this end, mothers are 
assisted in adjusting their behaviors to the infant’s unique cues. Intervention is guided 
along four stages of the response process including perceiving an infant signal and 
interpreting it correctly, selecting an appropriate response and implementing it 
effectively. At follow-ups in toddlerhood, the improvement in the mother-child 
relationship was demonstrated to be sustained (van den Boom, 1995). It was also found 
that more toddlers whose mothers participated in the intervention were securely attached 
than there were securely attached control group dyads. There was still evidence of 
increased maternal sensitivity in the third year. 
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 Other intervention efforts include Rapee’s (2002) brief educational intervention 
program with withdrawn preschoolers (aged from 3.5 to 4.5 years), which also resulted in 
a marked reduction in both inhibited temperament and the number of anxiety diagnoses. 
Teerikangas, Aronen, Martin and Huttunen’s (1998) longitudinal research showed that a 
five-year family counseling program prevented children at temperamental risk in infancy 
from developing psychiatric symptoms in adolescence. The mothers in Sheeber and 
Johnson’s (1994) brief (nine times two hours) temperament-focused psychoeducational 
intervention program reported greater satisfaction with the parent-child relationship, 
feeling more competent as parents and experiencing more attachment to their children. 
These mothers also reported reduced levels of anxiety and depression, and fewer 
internalizing and externalizing problems in their children. Recent advances in mother-
infant- interaction interventions also include promising brief treatments incorporating 
video feedback on mother-infant interactions (Beebe, 2003). 
 
7.4. The contributions of Studies I-IV to the development of 
interventional approaches  
Effective interventions aimed at altering the developmental pathways of children with 
challenging temperamental characteristics seem, in most cases, to contain elements 
that are closely related to the theories of social perceptions (e.g., Beebe, 2003; Rapee, 
2002; van den Boom, 1994). The idea of cognitive-behavioral cycle (e.g., Safran, 1990), in 
which social cognition leads to interpersonal events that confirm or support the cognitive 
structures, seem particularly functional when dealing with parental perceptions. As 
pointed out in the theory of relational schemas (Baldwin, 1992), once cognition and 
behavior are seen as closely interdependent rather than as independent events, 
interventions can be targeted at any point of the cycle: either at the cognitive structures of 
the parents, the social interactions in parent-child dyads, or the links between the two.  
 
7.4.1. Fearful infants 
In the light of the differential longitudinal outcomes (Mangelsdorf, McHale, Diener, 
Goldstein, & Lehn, 2000; Rothbart, Derryberry, & Hershey, 2000) and differential 
behavioral organization reported for fear and distress-proneness in infants (Buss and 
Goldsmith, 1998),  it is most likely that focusing the intervention according to the specific 
quality in negative emotionality may be beneficial in terms of  child outcomes.  
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 The results of Studies I and II indicate that the mothers’ avoidant attachment style, 
in particular, is more related to perceptions of infant fearfulness than to distress-
proneness. It is also worthy of note that avoidance in mothers made an independent 
contribution of depressive symptoms to mothers’ perceptions of infant fearfulness, 
whereas attachment anxiety did not. This implies that infants of mothers with avoidant 
working models are at increased risk of developing  a fearful temperament independently 
of maternal depressive symptoms. Moreover, Study I demonstrates that perceptions of 
infant temperament are reciprocated according to the other spouse’s avoidant attachment, 
but not according to attachment anxiety.  
 The strong association between specifically maternal avoidance and infant 
fearfulness is intriguing and deserves further exploration from both genetic and dyadic-
interaction perspectives. It is likely that fearful infants without sufficient parental 
assistance in emotion regulation will use avoidant coping mechanisms in fear-eliciting 
situations (Buss & Goldsmith, 2000), leading further to insecure avoidant-attachment 
strategies (Mangelsdorf, McHale, Diener, Goldstein, & Lehn, 2000). Prevention could thus 
be directed towards enhancing the sensitiveness of mothers with avoidant coping 
strategies, in particular in relation to their infants’ fear signals.  
 
7.4.2. From attachment insecurity to depressive symptoms 
The clinical importance of the findings of Study II lies in the close association found 
between insecure romantic attachment styles and depressive symptoms: it has been shown 
previously that a markedly insecure attachment style doubles the risk of depressive onset 
(Bifulco, Moran, Ball, & Bernazzani, 2002). The current results produced evidence that it 
may not only be the quality of attachment that defines parental perceptions of negative 
emotionality in general, but that parents’ depressive symptoms also play a part. 
 The interesting problem raised by this study is thus to find mechanisms of 
transmission from a depressive state of mind to negative infant emotionality. Previous 
studies have emphasized the potential roles of maternal behavior, shared genetic 
components, a stressful environment shared with a parent, and prenatal exposure to 
neuroendrocrine alterations (Goodman and Gotlib, 1999; Field, Diego, Hernandez-Reif, 
Schanberg & Kuhn, 2003). Adapting a more phenomenological approach would underline 
parents’ negative perceptions as a prerequisite that leads to negative interactions and 
adverse child outcomes. An important level of intervention would thus be the depressive 
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parent’s perceptual processing. This was indeed implicit in van den Boom’s model (1994), 
which aimed at interpreting the child behavioral cues correctly.  
 
7.4.3. Family perspectives 
The literature on interventions targeted towards fathers is very sparse and focuses mainly 
on enhancing general paternal involvement in parenting (e.g., McBride, Rane, & Bae, 
2001). Studies I-II highlight the fact that fathers’ perceptions of the infant also relate to 
their personal characteristics. Once they have become involved in infant interactions, 
enhancing paternal sensitivity to and knowledge of infant reactivity may be as beneficial 
for father-infant as it has been for mother-infant dyads (van den Boom, 1995).  
 Finally, Study I challenges interventional approaches that involve only one parent. 
The findings showed that parental perceptions are reciprocated between parents, and this 
was especially true for the mothers and fathers with avoidant working models whose 
spouses’ working models were secure. This suggests that future interventions should pay 
attention to the attachment dynamics in the family systems. 
 
7.5. Limitations and suggestions for future research 
The limitations of Studies I-IV were thoroughly considered in the original reports. In 
addition, the four studies have some common limitations that ought to be considered. 
First, all of the psychological assessments are based on parental or self-ratings and 
therefore may, at least in part, reflect personal styles of responding to paper-and-pencil 
questionnaires. However, all of the measures correlated in expected directions and as 
expected based on previous literature.  
 Second, the data in Studies I-III were cross-sectional, thus restricting any causal 
inferences from the findings. Follow-up studies will produce highly relevant information 
for developmental psychologists, in both scientific and clinical contexts.   
 Finally, the contribution of genetics to the present findings is a key issue. It would 
be important in future research to coordinate the roles of genetics, parental perceptions, 
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